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ABSTRACT OF OBJECTIVES AND ACCOMPLISHMENTS:

1. The objectives for this Third Conference were similar to those of the two previous ones
(Florida, 1983 and 1985), namely to establish and to strengthen the
scientific foundation for a new era in the processing of ceramics, glasses
and composites for electronic, optical, structural and novel applications. In
the past few years, attempts to understand and to control the processing of
these materials on a submicron and even molecular scale through direct
interactions between chemists, materials scientists, engineers and
physicists, made possible by the support of AFOSR and others, have
already led to new materials, novel processes and improved properties.
Further progress would be enhanced through the sharing of research results
and ideas via this forthcoming Third Conference.

2. The Conference was successfully organized and took place at the San Diego Princess
Resort in San Diego, California from February 23 to 27, 1987. Two-
hundred and fifty people attended. There were 60 oral presentations and
42 poster presentations. The conference proceedings will be published in
the form of a book entitled "Ultrastructure Processing of Advanced
Ceramics,” edited by J.D. Mackenzie and D.R. Ulrich, in June, 1988.

< -~

e 26 110

----------------

e -&‘ -

»

I\l'l PR A 2N

‘-I"
._6_1

{'-

2z

ST SN S AN T et

AT AN Y
” "

T{l’l’ -"‘-.

LR .

TrTNT FEE AL OO AT

[y

2L

D)

- v;.—-'/_r-.-_.-,:ﬂ' e -,
aseon o

\d ’

)

7
L)
i

R kg i e T AT o PRI AP oA s AT A I A7 AR NN



- . E b tub e b et saf st aletalo At A a0 R e
PR R R R A Y R A M N I MU N o W W T KT RSO d Sof S Sl e) N Ly L Y o » P 4
AP A

UNIVERSITY OF CALIFORNIA, LOS ANGELES
SCHOOL OF ENGINEERING AND APPLIED SCIENCE
LOS ANGELES, CALIFORNIA 90024-1595
Final Technical Report
to
AIR FORCE OFFICE OF SCIENTIFIC RESEARCH
on project

Third International Conference on Ultrastructure
Processing of Ceramics, Glasses and Composites

Grant No.: AFOSR 87-0085
Inclusive Dates:
1 January 1987 to 31 December 1987
Principal Investigator

J.D. Mackenzie
Professor of Engineering and Applied

April, 1988

Approved for public releasd,
aistribdution unlimited

- . e NN e NG T, G Py T R G N G o L AN o S St AL A A S AL RS o SNy
e e e e e e N g A o S Ny £ R " AR o e

S

R RRARA T

77 ®

-_ o i oy

LA Cx

o A T
f;’f“"z,‘,lia

.{.,.f“ @

—
- -

<

i

@ CERS

L e S

4{ !

o &
o~

ol ol

Y NG A,
LA

N T
‘Il"? ® r“)t‘.’

Sy

2P A
ES

&
[ ¢



.t )
".\'. » A%

)

Y Y Y D A T T B TR TG R SR N B N | R A R A I
)‘ )l % "-""' *) .. .‘.', , .l. _Qi. " L ..'0

At 1% 0" ¥ 1a e 4yt Gt Bt fa? £a8 B fat X O T Sa¥ St & SR8 A Sah 4, 5 M y () TR
TABLE OF CONTENTS

Page
ABSTRACT ..ottt ettt ettt sa e vt s et st te s ese e e s aeasente e enennsensesseneeseenen it
Lo INETOQUCHION L.ttt ettt eba e et eaee sttt e s esbeseonaeeaee st en s aeseeaese e asasaas 1
2. Conference Objectives and PIans .......cocovieiiieiiiiiiicicice ettt seees 2
3. Organization and LOCALION .......cccoviviiiiciiiiniiiciee ettt et 3
Q. PIOGTAIM ..ottt ettt ettt ettt ea e ne ettt eeeeteeeeste st e e enee e eeee e ennenen 3
5. AENAANCE. ..ottt ettt ettt a et et en bt st e ae et eetene e teen e aeer e resaeenen 4
6. CONfErenCe ProCEEAINES. ....ccuevtietieierieiiree ettt st eeae e e et e e et e e e e sssesessesssensessesaeenes 4
APPENDIX ..ottt sttt ettt se et ettt et eneeseaeeneaneenes 6

First Announcement
Second Announcement
Program

Registration List

I

' Accession For

Dist

pe! |

"M‘Avallwénd/or
Spscial

|
l

[ NTIS  GRA&I
i D1IC TAR M
Unannounced d
i Justification |
By —
Distribution/
Availability Codes

D N A AT A SRS, ‘f,-

T L AL

oy

R e K

'.p\s\*

-

T AR

\._ - - - 3

I® s s s S E S

.‘ _'.‘_ ': ,‘:

oy

w D]

ﬁr‘ ::,; o

1=z

X

T T T T g

EPIENT

P

~r =y YW
& <

S

/

e

s

.
RO
eI
o)

-
-

o9

‘l'l'



LA Ra TP TU )
2N v b . Lhetl S W\ XY LY Y g ettt g ¢ AN 3 ) - LR
AN N A RS L R NG o pth R R L T TR 2.4 e el 3 WY > [ D0 6% 1% - LS -,

Final Technical Report o

..}.‘_-:.

RN T W P
- ‘- T L
- X X

oo

ABSTRACT .

The Third International Conference on Ultrastructure Processing of Ceramics, Glasses,

and Composites was successfully organized and held in San Diego, California from

A2 W WX TRW,
= 2L

February 23 to 27, 1987. There were 250 attendees from eleven countries. There were 60

o
-

-

.

oral presentations and 42 poster presentations on all aspects of ultrastructure processing. The

. oy

Conference Proceedings will be published by John Wiley and Sons, New York, in the form of

=y
v

a book entitled "Ultrastructure Processing of Advanced Ceramics,” edited by J.D. Mackenzie

)

sy

and D.R. Ulrich, in June, 1988. The book will contain 83 articles and will be in excess of

1,000 printed pages.
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. . .
) 1. Introduction 3
3 &
; :
| S . . . . . epys
During the past decade, interests in the processing of ceramics have been shifting from .
B "
A . . . . !
{ ] the micron-scale to the submicron scale of powders. Simultaneously there has been a growing
¥ \
[y s
;5’ interest n the soi-gei piocess to produce glasses. In addition, the use of metal-organic :
. . [T . ‘
' compounds as precursors has been successful in the preparation of silicon carbide fibers. The s
A concept of controlling processesat almost the molec::la scale to produce new ceramics, glasses :
. [
"
3 and composites led the University of Florida to organize the First International Conference on
W,
;'.. Ultrastructure Processing in February, 1983. The Conference with Professor L.L. Hench of ]
A v
. the University of Florida and Dr. D.L. Ulrich of the Air Force Office of Scientific Research as
‘
Co-Chairmen and sponsored by the Directorate of Chemical and Atmospheric Science of ,
i AFOSR, was an immediate success. More than 200 scientists from the disciplines of y
.' ) A i
" materials science, ceramics, polymer, chemistry, physics and mechanics were able to learn Co
» from one another. The Conference also resulted in the publication of a very valuable book by :
N .
[ John Wiley and Sons in 1984. The success of the First Conference prompted Professor '
. Hench and Dr. Ulrich to organize the Second International Conference on Ultrastructure
ht
Processing in February, 1985. The Second Conference attracted an even larger number of 3
3
W participants. Again it was a clear success and the proceedings will again be published by ‘
. John Wiley and Sons in 1986. These two international meetings have permitted scientists R
N '
o ),
o from different disciplines to explore new ideas together not only in fundamental research but
yial
in applications as well. The demonstrated success and the high probability that more .
{ a3
: innovations will be developed as a result of this type of meeting demanded that a Third 3
\ R
An . .
e International Conference be organized for 1987.
™,
W
K>
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el
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W
» .
‘ A proposal was thus submitted to the Air Force Office of Scientific Research to
L)
_ support a Third Conference to be sponsored by the Department of Materials Science and
:" Engineering, University of California, Los Angeles. The proposal was approved and the ;
'., Conference was subsequently held in San Diego, California, from February 23-27, 1987. :
i
= 2. Conference Objectives and Plans ;
™ ]
[~ d
.

;; The objectives for this Third Conference was similar to those of the two previous ones
. (Florida, 1983 and 1985), namely to establish and to strengthen the scientific foundation for a
W

{ g
L new era in the processing of ceramics, glasses and composites for electronic, optical, y
o

> §
M structural and novel applications. In the past few years, attempts to understand and to control :
7 the processing of these materials on a submicron and even molecular scale through direct

- t
. &
'_r' interactions between chemists, materials scientists, engineers and physicists, made possible by ;
‘ the support of AFOSR and others, have already led to new materials, novel processes and

o improved properties. Further progress would be enhanced through the sharing of research

»
o results and ideas via this Third Conference. y
s
e\ The plan of the Conference was to bring together leading researchers from different \
5

‘
o disciplines who were involved in understanding the processing of ceramics, glasses and
R composites on a submicron level and how to control the microstructure and properties of such

) t
L) ]
! materials. Most speakers would be by invitation. Contributed papers would be accepted )
» ]
- based upon review of the abstracts submitted. Posters would also be accepted and new

'I; (]
“ research especially welcome. A Conference Proceedings would be published probably again ;
a )
M by John Wiley and Sons. The following topics would be covered:

~
2 2.
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| ‘ \ e Sol-gel processes and processing

$ . e Ultrafine powder processing
& e Applications of ultrastructure processing
:l: e Chemical precursors for ultrastructure processing
: e Relation between ultrastrucures and properties of solids

. e Ultrastructures in macromolecular materials

e Theoretical aspects of ultrastructure development
| 3. Organization and Location
‘ The co-chairmen was Professor J.D. Mackenzie (UCLA) and Dr. Donald R. Ulrich
¢ (AFOSR). The faculty of the Department of Materials Science and Engineering of UCLA
E voted to sponsor the Conference. Because of the unavailability of meeting facilities on

campus, the San Diego Princess Report at San Diego was selected to be the Conference site.

;f A copy of the Preliminary Announcement sent out to over a thousand people is attached in
‘ the Appendix. A copy of the Second Announcement sent out in late 1986 is also attached.
i The Conference was successfully held from February 23-27, 1987.

4. Program

& Because of excessive demand, the times were extended each day to accommodate all
the oral presentations. Professor W.D. Kingery (MIT) was the Keynote Speaker on

'.' February 24 and presented a 50 minute address on "History of Ceramic Processing." There
: was a total of 60 oral presentations and 42 Poster presentations. A copy of the official
: program listing speakers and title of papers is attached in the Appendix. After dinner on
|

)
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I February 25, Dr. J.O. Dimmock, Technical Director of AFOSR gave an address entitled, "The
R ary 8

1

- Role of Air Force Basic Research."

“

e In addition to Professor Kingery, the following distinguished scientists were invited
M

o speakers:

N

? From the U.S.A. - L A. Aksay (University of Washington), H.R. Allcock (Penn State), H.K.

Bowen (MIT), D.E. Clark (Univ. of Washington), M.F. Hawthorne
- (UCLA), L.L. Hench (Univ. of Florida), LV. Interrante (RPI), J. Jonas
N (Univ. of Illinois), F.F. Lange (Rockwell International), J.D. Mackenzie
] (UCLA), JE. McGrath (VPI), P. K. McCrone (RPI), E. Matijevic
(Clarkson), R. Roy (Penn State), G.W. Scherer (DuPont), D. Seyferth
S (MIT), N.J. Turro (Columbia Univ.), D.R. Uhlmann (Univ. of Arizona),
J.L. White (Aerospace Corp.)

W From Overseas - R. Corriu (France), L. Cot (France), J. Fricke (West Germany), J. Livage

ﬁ (France), K. Okamura (Japan), S. Sakka (Japan), H. Schmidt (West

oA Germany), and J. Zarzycki (France).

L, ¢
E 5. Attendance

:

L The original plan was to limit the number of attendees to 200 people. However,

’ excessive demands from industry and university to present poster papers and to attend the

.‘_: Conference persuaded the Conference Co-Chairmen to extend the attendance. Subsequently,

»J

n)

_i 250 people attended, with participants from 11 countries. A copy of the Registration List is

o attached in the Appendix.

b

N 6. Conference Proceedings

Y

';'_ A great majority of the papers presented were submitted for publication. The papers '
L f
<. . . . :

" were all reviewed by selected experts. The Conference Proceedings will be published by John

v,
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0 Wiley and Sons, Inc., New York, as a book entitled "Ultrastructure Processing of Advanced
) Ceramics,” edited by J.D. Mackenzie and D.R. Ulrich. The book will be in print by June, .
: 1988 and will have 82 chapters plus the article by Professor W.D. Kingery. p
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MONDAY, FEBRUARY 23, 1987 ;
4:00 - 8:00 PM Registration ,;
6:00 - 8:00 PM Welcoming Party {"
1 "_l
‘ \
: TUESDAY, FEBRUARY 24. 1987 t
K 7:00 - Noon Registrauon Y,
! 1:00 - 5:00 PM L
LY
3 8:30 Welcome : J. D. Mackenzie and D, R. Ulrich v
‘ X
i 4
| SESSIONI: KEYNOTE ADDRESS ¥
8:40 - 9:30 Professor W. D. Kingery r
; History of Ceramic Processing g
5 \
1 -
! : '
SESSION 11 : PRECURSORS AND CHEMISTRY FOR ULTRASTRUCTURE PROCESSING '
" Co-Chairs : D. Ball, H. R. Alicock ~
“~
)
-
9:40 1 Organometallic Polymer Precursors Seyferth, D. MIT o
; to Ceramics: New Systems ™
10:10 2 Silicon and Aluminum-Containing Hawthome, M. F,, Rees, Jr,W.S., UCLA Tf
Carboranes as Potential Ceramic Schubert, D. M. and Knobler, C. B. z
Precursors v
10:40 COFFEE o
. 11:00 3 Sol-Gel Glasses: Investigations of McGrath, J. E., Pullockaren, J., VPI ‘:
Y Fundamental Chemistry Features Riffle, J. S. and Smith, S. D. "‘
and Siloxane Modification >
: 11:30 4  Chemical Modifications of Sanchez, C., Babonneau, F., Paris VI, France 2
Titanium Alkoxide Precursors Doeuff, S., Henry, M. _
: and Leaustic, A. >3
11:50 5  Processible Boron Nitride Paciorek, K. L. Ultrasystems .-:‘
Preceramic Polymers
-~
12:10 LUNCH .
1:15 6  Preparation of Aluminum Nitride Interrante, L. V,, Hackney, M., RPI "
and AIN/SIiC Solid Solutions Whitmarsh, C. and Zhiping, J. )
Using Organometallic Precursors J
1:35 7  Some New Possibilities for the Corriu, R., Pauthe, M., Montpellier, France
Preparation of Silica Gels Phalippou, J.,Leclercg, D. "
and Vioux, A. t :
1:55 8  Polymer Precursors & Model Systems  Dalion, L., Nalwa, H.,Thomson, J., USC :

| for Graphite Materials Young, C. and Bryscn, P.

¢ S TS T I T T R T I I S e '.','/,'r','f."-fﬂ
A A A e S e A kb .. sk o



Pt ol il altie op

.v-.-}

R Y AV P P B O RN TR T F W Wy g Mow ¥

[

:15

t
da
n

3:15

3:35

3:50
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4:40
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6:00 - 7:00 PM
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12

13

14

15

16

8:00-10:00
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SESSIONIII : SOL-GEL SCIENCE AND TECHNOLOGY
Co-Chairs : A. Guenther, J. Zarzycki

Optical Properties of Gel-SiO3
Glasses

Various Factors Affecting the
Conversion of Silicon Alkoxide
Solutions to Gels

Time-Dependence of the Viscosity
of Sol-Gel Processed Silica

COFFEE

A Predictive Model for Inorganic
Polymerization Reactions

Growth Process of Alh03-SiOy Gels

Ultrafilters by the Sol-Gel Process

Fundamentals of Sol-Gel

Film Formation

Isotopic Effects in Alkoxysilane
Sol-Gel Processing

POSTER SESSION

Hench, LL., Wang, S.K.,
and Campbell, C.

Sakka, S., Kozuka, H.
and Kim, S.

Klein, L. C. and Gallo, T. A.

Livage, J. and Henry, M.

Pouxviel, J. C. and Boilot, J. P.

Cot L.

Brinker, C.J. and Hurd, A.J.

Hardman-Rhyne, K. A,
Coyle, T.D,,
and Lewis, E. P.

0 ] ¢f 0

Univ. of Flonda

Insutute for Chemical

Research,
Kyoto Univ., Japan

Rutgers Univ.

Paris VI, France

Ecole Polytechnique,

France

ENSC Montpellier,
France

Sandia National
Laboratories

Natonal Bureau of
Standards

(Posters are listed at the back of the program)

DINNER, Guest Speaker: Dr. J. O. Dimmock, Technical Director of A.F. O. S.R.,
"The Role of Air Force Basic Research”
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WEDNESDAY, FEBRUARY 25,1987

9:00

9:20

9:40

10:00

10:15

10:35

10:55

11:15

11:35

11:55

12:15

12:35

17

18

19

20

21

23

24

25

26

27

28

29

______________
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SESSION III : SOL-GEL SCIENCE AND TECHNOLOGY ( Continued )
Co-Chairs : M. Ohmer, L. L. Hench

Coatings: The Land of Opportunity
for Sol-Gel Technology

Sonogels: An Altemative Method
in Sol-Gel Processing
Magnetic Properties of Some

Sol-Gel Ferrites

Rheology of Particulate Silica Gels

Drying Mechanics of Gels
COFFEE

NMR and Raman Studies
of Mixed Alkoxide Systems

Amine-Silicate: An Alternative
Gel Method for the Synthesis
of Amorphous Silicates

Effect of Acetic Acid on the
Chemistry of Silica Sol-Gels

Effect of Polycondensation Reactions on
the Microstructure in Alumina System

Formation of Complex Fused Silica
Shapes by a Silicate Gelation Process

Effects of Temperature and Time on the
Structural Evolution of Alkoxy-Derived

Silica Gel

A Theoretical Study of the Silanol
Polymerization Mechanism

Influence of Formation Parameters
on the Mechanical Properties of Gels

LUNCH

Uhlmann, D. R.

Zarzycki, J. and Esquivias, L.

MacCrone, R. K. and Lieb, S.
Rabinovich, E. M.
and Kopylov, N.J.

Scherer, G. W,

Jonas, J., Irwin, A. D.,

Holmgren, J. S. and Zerda, T. W.

Guglielmi, M. and Maliavski, N.

Campero, A., Arroyo, R.
and Sanchez, C.
Yoldas, B.E.

Shoup, R. D.

Yasumori, A.,Yamane, M. and
Kawaguchi, T.

Davis, L. P. and Burggraf, L. W.

Modugno, S. A., Fleming,J. W.
and Klein, L. C.

(Break for the Rest of the Day)

Univ. of Arizona

Univ. of Montpellier,
France

RPI

Bell Labs

DuPont

Univ. of Illinois

U of Padova, Italy

Mexico

Paris VI, France

PPG

Corning Glass

Tokyo Inst. of Tech.
Asahi Glass

AFOSR

Bell Labs
Rutgers Univ.




THURSDAY, FEBRUARY 26, 1987

8:00

8:30

9:00

9:30

9:50

10:10

10:25

10:45

11:05

30

31

32

33

35

36

37
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SESSION 1V : POWDERS AND COLLOIDS
Co-Chairs : K. S. Mazdiyasni, S. Sakka

Colloidal Processing of Ceramic
Composites with Ultrafine Particles

Preparation of Oxide Powders

Preparation and Interactions of
Colloids of Interest in Ceramics

Synthesis of Alumina-Zirconia Powders

by Sol-Gel Processing

Theoretical Aspects of Interaction

Between Colloidal Particles with
Various Shapes in Liquid

COFFEE

Stabilized Aluminum Acetate
Used for an Alumina Source
in Ceramic Fibers

Monodisperse Silica Powders:
How to Control Their Size

Precipitation and Properties of
PZT and PLZT Powders

Aksay, 1. A.

Bowen, H. K., Riman, R.,
McMahon, T., Bagley, A,
Gowda, G.,Hoppener, R.
and Rhine, W.

Matijevic, E.

Bond, W. D. and Becher, P. F.

Tateyama, H., Hirosue, H.,
Nishimura, S., Tsunematsu, K., .
Jinnai, K. and Imagawa, K.

Everitt, G. F.

Zukoski, C. F., Bogush, G. H.
and Tracy, R. M.

Schwartz, R. W, Payne, D.A.,
Eccles, P. M. and Eichorst, D. J.

Databoia et it Uiet At A hat S0 0

Univ. of Washington

MIT

Clarkson Univ.

Oak Ridge Nat. Lab.

Gov. Ind. Res. Inst.
Kyushu
Saga, Japan

M

Univ. of Illinois

Univ. of Illinois

L,




8:00-10:00

SESSION V: ADVANCED CERAMICS
Co - Chairs : L. Smith, H. Schmidt

Formation of SiC Fibers
and Related Ceramic Fibers
from Polycarbosilane

The Chemical Synthesis of
Nanoscale Carbides and Cermets

LUNCH
Controlling Microstructures through

Phase Partitioning from Metastable
Precursors

Disclination Structures in Carbon
and Graphite

Nanostructure and Mechanical

Properties of SiC Using
Organosilicon Precursors

Sol Gel Processing of Acicular
Particles of Barium Ferrites

COFFEE

Okamura, K., Sato, M. and
Hasegawa, Y.

McCandlish, L. E. and
Polizzoty, R. S.

Lange, F. F,, Marshall, D. B. and
Porter, J.

White, J. L.

Niihara, K., Yamamoto, T.,
Suganuma, K., Takemoto, T.
Nishikawa, T. and Okumura, M.

Bemier, J. C., Najmi, M.
and Poix, P.

RIISOM, Tohoku U
Oarai

Res. Inst. Spec. Inorg.
Mat. Asahi, Japan

Exxon

UCSB
Rockwell Sc. Center

Aerospace Cormp.

National Defense
Academy, Yokosuka
Shin Nisso Kako,
Tokyo, Japan

EHICS
Strasbourg, France

SESSION VI: COMPOSITES, NOVEL MATERIALS AND TECHNIQUES
Co - Chairs : 1. Goldfarb , E. Matijevic

Some New Advances with
SSG Derived Nanocomposites

Amorphous Oxides from Gels

Photochemical Probes of the
Structures of Porous Solids

Aerogels - A Fascinating Class
of Porous Solids

In-Situ Generation of Ceramic
Particles for the Reinforcement
of Elastomeric Materials

DINNER

> e N A AT "»

Roy, R.

Mackenzie, J. D.

Turro, N. J.

Caps, R. and Fricke, J.

Mark, J. E.

Penn State U

UCLA
Columbia U

U of Wurzburg,
Germany

U of Cincinnati




FRIDAY, FEBRUARY 27, 1987

SESSION VI: COMPOSITES, NOVEL MATERIALS AND TECHNIQUES (Continued )
Co - Chairs : A. Matuszko, A. Buckley

)
)
)
;
s
N
|
:

8:00 49  Sol/Gel Processing of Fiber-Reinforced Pantano, C. G. and Qi, D. Penn State Univ.
Glass Matrix Composites
8:20 S0 Development of Organic-Inorganic Schmidt, H., Seiferling,B. FIS,
Hard Coatings by the Sol-Gel Process  and Philipp, G. Wurzburg, Germany
8:40 51  Non-Linear Optical Composite Simmons, J. H., Clausen, Jr,EM. U of Florida
Materials Using CdS and Potter, B. G.
9:00 52  Rheological Flow in Superplastic Wakai, F., Sakaguchi, S., Gov. Ind. Res. Inst.
Fine-Grained Ceramic Composites Murayama, N. and Nagoya
Kato, H. Suzuki Motor Co.
Japan
9:20 $3  Microstructural Definition of lon- Ramaswamy,R. V., Univ. of Florida

Exchanged Glass Optical Waveguides Chludzinski, P.and Anderson, T. J.
by Ion-Exchange Process

9:40 5S4 A Versatile Anion Exchanger Derived  Giannelis, E. P. Michigan State U.
from the Acid Hydrolysis of Titanium  and Berglund, K. A.
Alkoxides
10:00 COFFEE
10:15 55  Linear Heteroatom Polymers and Allcock, H. R. Penn State Univ.

Their Relationship To Elastomers,
Gels, and Ceramics

10:45 56 Poly[Benzobisthiazole] (PBTY Kovar, R.F. and Lusignea, R. W.  Foster-Miller
Sol-Gel Glass Microcomposites

11:05 57  Strength Limiting Features of Jaffe, M. and Sawyer, L. C. Celanese Research
Polymer Derived Ceramic Fibers

11:25 S8  Growth of Alumina Fibers From McQuillan, B. W. and Reynolds, G. GA Technologies
Intercalated Graphite Precursor Fibers

11:45 59  Role of Supercritical Drying in Mukherjee, S. P. IBM
Structural and Microstructural Evolution
of Gel-Glasses: A Critical Review

12:0% 60  Catalytic Synthesis of Silicon Nitride Laine, R. M., Blum, Y. D,, SRI
Preceramic Polymers Tse, D., Glaser. R., Chow, A.
and Hamlin, R.
12:25 Lunch and Closing Comments

J. D. Mackenzie and D. R. Ulrich
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‘I: 1 The Synthesis of Silicon Oxynitride and Si-Al-N-O Yu, Y. F. and Mah, T. 1. Universal Energy
A : Ceramics from Organosilicon Polymers Systems
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